Solubility increases associated with crystalline drug nanoparticles: methodologies and significance.
In this manuscript, the determination of solubility of crystalline drug nanosuspensions by a range of methods is critically investigated. As the determinations of solubility were performed in the presence of the solubilizing nanosuspension stabilizer d-α-tocopherol polyethylene glycol 1000 succinate (TPGS), the potential effects of this excipient on the measurements were studied first. Solubility data of nanosuspensions of itraconazole, loviride, phenytoin and naproxen were generated using different methodologies. Data obtained using separation-based methodologies (centrifugation, filtration and ultracentrifugation) proved to be of limited use, due to poor nanoparticle separation efficiencies and/or significant adsorption of TPGS onto the nanoparticle surfaces. Light scattering and turbidity were found to be more suitable for the determination of nanosuspension solubility. The obtained data show that, unlike earlier reports, the solubility increases due to nanosizing are small, with measured increases of only 15%. These solubility increases are in fair agreement with what would be predicted based on the Ostwald-Freundlich equation.